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Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 
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m’S  RESPONSIBILITY  FOR  DROUGHTS 


L  I  B  R  .  , 

R  E  C  E  ‘  1' 

^ViAKl<c1o  ^ 

Wi  S.  DejSvi- 


A  radio  talk  dy  J,  B.  Kincer,  Weather  Bureau  broadcast  in  the  De¬ 
partment  of  Agriculture  period,  National  Farm  and  Home  Hour, 'Thursday, 
February  21,  1935,  ^7  HBC  and  a  network  of  50  associated  radio  stations. 

— ooOOoo — 

During  the  past  year  the  United  States  experienced  the  most  dis¬ 
astrous  drought  in  its  history.  This  naturally  has  attracted  much  atten¬ 
tion  to  the  matter  of  rainfall  and  just,  what  it  is  in  Nature  that  produces 
. droughts? of . this  character.  Questions  frequently  asked  are —  "Is  any 
physical,  act-  of  man  responsible  for  the  shortage  of  rainfall  experienced 
last  year,  and  can  he  do  anything  to  change ' existing  conditions  and  avert 
Calamities  such  as  the  193 A  drought  produced?" 

the  matter,  it  ma.y  be  pointed  out  at  the  beginning 
tnat  drought  has  been  man's  relentless  enemy  down  through  the  ages.  The 
earliest  historic  reference  to  periodic  deficiencies  in  rainfall  is  found 
in  the  Bible  where  we  are  told  of  years  of  plenty  followed  by  successive 
years  of  famine.  Thus,  we  see  that  recurring,  disastrous  droughts  are  not 
a  product  of  the  twentieth  century,  as  some  apparently  think,  but  are  as 
old  as  time  itself.  They  are  most  likely  to  occur,  however,  in  areas  having 
normally  scanty  precipitation. 

^^d.er  Stan  ding  of  the  1934  drought,  it  is  necessary  to  state 
-  wea  her,  such  as  rainfall,  has  a  habit  of  occurring  in  groups  of  years 
a  ing  ra  ner  similar  Conditions.  There  is  a  tendency  for  several  vears  in 

rainfall,  to  be  followed  by  a  group'' of  years 
ing  to  oelow  normal,  with  danger  of  widespread  harmful  droughts.  In 

normal  the  matter  attracts  but  little  attention, 
abnormalities,  either  a  succession  of  years  with  com- 
paratively  abundant  precipitation  or  a  group  with  serious  deficiencies 

""  T’  theories  are  proposed  as  to  the  causes  of  the 

lone  example,  in  our  great  western  plains,  from  bout  I90O  to 

1915,  tnere  was  comparatively  abundant  moisture  with  most  of  tbe  years  having 
aboTo  normal  rainfall.  Now,  during  this  period,  there  was  a  ver/large  iL 

moStir  ft  land,  due  largely  to  the  fact  tlmt  there  was  acple 

was  cf  Jed  f  tf  ^  people  thought  and  argued  that  the  favorable  condltloj 
Jf  if  f  f  f  f  P-^ltivapon  of  the  land.  The  Weather  Bureau  did  not  sub- 
Wof  T  !-  ^nd  a  paper  was  published  entitled  "Cultivation  Does 

Not  Increase  tiie  Rainfall".  The  Bureau  at  the  time  gave  warninr?hat  theL 
conditions  were  only  temporary  and  that  drou^t  yearj  wflff ftof f  f 

back  sftJfJff’  of  loeavy  rainfall,  the  pendulum  stmng 

man  in  the  t  ’  Hhe  disastrous  drought  of  1934.  Just  as^ 

able  conditi  *  credited  with  bringing  about  the  generally  favor- 

drought  Thefict"^  f *  blamed  by  many  for  the  more  recent  occurrence  of 

rainfall  o-’’®  -0®  has  practically  nothing  to  do  with  the  matter  of 

ff  wLfffeffhJf ff rffff®'  C'oltlvatlon.  fof 

in  climate,  is  now  known  to  hare  oontrlbutedf frfmf f f f f tf If f fff 
aster,  through  soil  erosion  and  extensive  dust  fofs!  ' 

(over) 


Many  theories  are  advanced  as  to  the  cause  of  the  drought.  One 
frequently  heard  is  extensive  radio  "broadcasting;  another  is  the  drainage 
of  small  lakes,  ponds,  marshes,  and-the  like*  Many  others  are  too  silly 
even  to  mention.  It  is  definitely  known  that  radio  waves  have  no  influence 
whatever  on  atmospheric  pressure  conditions,  nop  on  the  temperature,  and, 
consequently,  they 'could. not  possibly  affect  condensation,  the  major  factor 
in  producing  rainfall.  Moreover,  severe  droughts  occurred  many  years  "before 
the  radio  was  even  thought  of. 

The  drainage  theory,  sponsored  "by  a  good  many  thinking  people,  re¬ 
quires  more  deliverate  consideration.  On  its  face  this  appears  logical  and 
convincing.  It  is  argued  that,  with  the  destruction  of  thousands  of  square 
miles  of  water  surface,  there,  o"bviously,  is  less  moisture  contri"buted  to 
the  atmosphere  through  evaporation,  and,  consequently,  less  to  condense  and 
precipitate  as  rain.  To  the  layman  this  appears  all  sufficient,  "but  to  the 
Meteorologist  it  is  far  from,  convincing.  Two  fundamentals  are  necessary  to 
produce  raid,  first  -  Vfeter  must  "be  gotten  into  the  air  "by  evaporation  from 
moist  surfaces  and  transpiration  through  the  leaves  of  growing  trees  and  plants 
and,  Second  -  the  invisi"ble  water  vapor  thus  supplied  must  "be  condensed  into 
liquid  form  a.s  rain  drops.  While  getting  moisture  into  the  air  is,  of  course, 
necessary,'  the  drainage  theory  as  a  cause  of  drought  overestimates  the  im¬ 
portance  of  this  pliase  of  the  problem.  Many  seem  to  think  tliat  all  that  is 
required  to  produce  rain  is  to  supply  the  air  (more  correctly,  speaking  space) 
with  sufficient 

moisture.  The  second  phase,  however,  is  by  far  the  more  important.  In  other 
words,  there  is  nearly  always  enough  moisture  present  un  the  atmosphere  to 
produce  rain  in  substantial  amounts  whenever  the  machinery  of  Nature's  rain 
factory  is  operating  in  a  manner  to  cause  sufficient  condensation. 

There  is  abundant  evidence  to  support  this  statement,  for  example, 
in  parts  of  southwest  Africa,  even  in  coastal  sections,  the  average  rainfall 
is  less  than  one  inch  a  year,  yet  the  adjoining  Atlantic  Ocean  is  one  of  the 
largest  bo-dies  of  water  in  the  world,  affording  abundant  opportunity  for  an 
ample  supply  of  atmospheric  moisture.  In  southern  California,  in  July,  there 
is  as  much  moisture  in  the  air  as  in  central  New  England,  yet  rain  rarely 
occurs  in  California  during  this  month,  but  usually  is  comparatively  abundant 
in  New  England,  being  on  the  average  more  than  a  hundred  times  greater  than 
in  southern  California.  Minnesota  is  dotted  with  small  lakes,  yet  Iowa,  hard 
by,  with  very  few  lakes,  has,  on  the  average,  25  percent  more  rainfall  in  a 
year  than  has  Minnesota.  Again,  Michigan  is  nearly  surrounded  by  large 
bodies  of  water,  while  Indiana,  adjoining,  with  less  than  one  half  of  'one 
percent  of  the  total  surface  water,  has  an  average  of  30  percent  more  rainfall. 

More  specifically,  in  western  Arkansas,  April.,  193^>  had  above  normal 
rainfall,  but  July  had  only  fifteen  hundredths  of  an  inch,  or  4  percent  of 
normal,  yet  July  actually  had  86  percent  more  atmospheric  moisture  than  April, . 
as  shown  by  the  humidity  records  made  by  the  Weather  Bureau  at  Fort  Smith, 
a  representative  station.  Obviously,  the  severe  July  drought  in  western 
Arkansas  was  not  due  to  a  lack  of  moisture  in  the  atmosphere. 

Many  other  just  as  convincing  examples  might  be  given,  but  these 'are 
sufficient  to  establish,  beyond  doubt,  the  fact  that  the  primary  agency  in 
producing  rainfall  is  not  local  water  surfaces,  such  as  ponds,  and  the  like. 


"but  rather  the  physical  atmospheric  operations  (air  mass  movements)  through 
which  the  moisture  present  is  condensed  and  made  available  as  rainfall. 

The  only  effective  method  of  producing  rain  is  through  the  cooling  of  the 
air  in  volume  and  degree  s'officient  to  extract  from  it  a  goodly  portion  of 
its  valuable  water  treasure  hidden  in  vapor  form.  Nature  effects  this 
cooling  in  a  num»ber  of  ways  and  usually  on  an  immense  scale,  far  greater 
tlian  man  could  ever  hope  to  emulate.  Air  moves  from  place  to  place  over 
the  earth's  surface  in  mass  formation.  These  masses  are  of  two  major 
sources  -  polar  and  tropical;  those  of  polar  origin  are  dense,  heavy,  and 
relatively  cold,  and  those  of  tropical  inception  warmer  and  lighter.  A 
mass  of  tropical  origin  moving  northward  may  com.e  in  contact  with  a  polar 
mass,  and,  being  lighter,  it  naturally  flows  up  over  the  opposing  dense 
air,  just  as  it  would  flow  up  the  side  of  a  mountain  that  might,  by  change, 
be  disposed  in  its  path.  In  its  ascent,  through  expansion,  the  cooling 
necessary  to  produce  rain  is  effected.  This  illustrates  Nature's  method 
of  producing  rain  in  appreciable  amounts;  no  other  is  effective.  We  regret 
that  time  will  not  permit  of  a  further  discussion  of  the  interesting  opera¬ 
tions  of  Nature's  rain  factory. 


J.LJlJ.UlJi 
T-ii — irtr 


